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To all whom it may concern:

Be it known that I, ISRAEL, DONALD BOYER,
a citizen of the United States, residing at Day-
ton, in the county of Montgomery and State
of Ohio, have invented certain new and use-
fulImprovementsin Revolving Fans,of which
the following is a-specification. ,

My invention relates to that class of fans
which are usually employed in restaurants,
offices, and similar places for producing a
breeze in warm weather, and its object is to
provide improved means for quickly adjust-
ing the inclination of the vanes so as to regu-
late the amount of air thrown by the fan,
and further, to provide a cheap and efficient
means of attaching the blade shafts to the
hub.

Referring to the drawings: Figure 1 is a
side elevation in central section. = Fig. 2is a
horizontal section in the plane of the axes of
the blade shafts. Fig. 83 shows a modified
construetion in vertical section. Fig. 4 is a
horizontal section of Fig. 3 in the plane of
the axes of the blades. Fig. 5 is a view of a
blade having its shaft bent at a right angle
and with the pinion sector attached thereto.
Iig. 6 is a horizontal section of another modi-
fied construction.

As-shown in the drawings the fan is sup-
posed to be suspended from the ceiling by
means of the hanger, 12. The fan hub, 7 is
rigidly attached to the lower end of the hol-
low shaft, 3, (Figs. 1 and 2,) to the upper end
of which is seeured the driving pulley, 3%
This shaft passes through the fixed pipe, 4,
and has its bearings in the caps 4® and 4%,
which are attached to the two ends of the
pipe. Through the center shaft 3, passes the
rod 1, which is held stationary by means of
the set screw 1° in the hanger casting. This
rod has an enlarged part 12, and its lower end
is provided with a collar 2 which is secured
to it by means of a pin driven through both

‘eollar and rod. Between this collar and the

enlarged part 1%, is the sleeve 8 which is free
to be turned by hand upon rod 1 as an axis.
The knob 8° serves as a hand hold and the
cup 8" serves to catch any oil which may drip
from- the parts above. Upon the enlarged

part 1> there fits another sleeve 5 which is
attached thereto by meauns of a feather which

permitsalongitudinal movementof the sleeve
but prevents its rotation. Sleeve 5 has an
internal thread engaging with an external
thread of sleeve 8. It will thus be seen that
sleeve 5, and sleeve 8 with its knob 82, al-
ways remain stationary except when the lat-
ter is grasped and turned by hand, the effect
of which will be to serew sleeve 8 into or ot
of sleeve 5. As sleeve 8 is confined between
the enlarged part 1* and the eollar 2, it is
evident that the turning of it causes sleeve 5
to slide up or down on 1*. Sleeve 5 i3 sur-
rounded by another sleeve 6 which is feath-
ered to the inside of the hub 7; and hence
always revolves with the hub but is always
free to slide up and down within the same.
Sleeve 5 has two collarg, one at its upper end
and one at its lower end, and between these
two collars the sleeve 6 is confined. One of
the collars is an integral part-of sleeve 5,
while the other is screwed on or otherwise at-
tached to it. Sleeve 6 is thus free to revolve
about sleeve 5, but the collars on the latter
compel both sleeves to rise and fall together.

As shown in the drawings the external
sleeve has a series of rings around its outer
periphery. - These rings serve ‘as gear teeth
and mesh with the pinion sectors 9 on the
blade shafts 10. The latter, four in number,
in this instance, pass through holes in the
ears 11 of the hub. Thepinion sectors fit be-
tween these ears and when they are tightened
to the blade shafts by means of their set
screws 13, the blades cannot be removed.
This forms a cheap and efficient method of
attaching the bladetothe hub. Itispreferred
to attach the blades to straight shafts in such
manner that the center line of the blade co-
incides as nearly as may be with the axis of
its shaft, as shown in Fig..2. In this case the
effect of raising or lowering the external
sleeve, 6 will be to give a partial rotation to
the pinion sector, 9; and hence to the blade
shafts, 10 and blades, 10.- But the blade
shafts may be bent as shown in Fig. 5. In
this case the effect of lowering or raising
sleeve 6 will be to raise the blade into the po-
sition indicated by the dotted lines in Fig. 1,
or to lower it from this position.

The operation is as follows: When the fan
is in action the hub, 7 revolves carrying with
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.18 it necessary to have pinion sectors.

it the blades, 10* and the sleeve 6. Thesleeve
5 remains stationary, being feathered to the
fixed rod 1. The sleeve 8 with its knob 8°
also remain stationary. When it is desired
to alter theinclination of the blades the knob
8* is grasped and turned by thehand, thereby
raising or lowering the two sleeves, 5 and 6,
the latter turning the pinion sectors. It is
not necessary to have rings around the sleeve,
6 as the latter never turns in the hub. Ni{ther

sin-
gle finger or projection on the blade shaft,
entering a socket in sleeve 6 would suffice,
although I prefer the construction illustrated.

The fixed rod 1 is not a necessary part of
my invention. Its function issimply to hold
one of the sleeves stationary while the other
isturned by hand. Instead of employing the
rod 1 for this purpose the sleeve 5 might be
extended downward and provided with a
grasping handle so that it could be seized and
held by onehand while the other hand turned
sleeve 8. Such a construction is shown in
Figs. 8 and 4, in which 14 represents the fan
shaft which is solid and carries the hub 7
which is pinned to it. Theecollar 15 confines
sleeve 8 to its place on shaft 14. For sake of

simplicity Icombine sleeves5and 6in a single

piece 17,the enlarged endof which,17% serves
the double purpose of -a grasping handle and
drip cup. ’

When the fan is in action the shaft, hub
and sleeves all revolve together. If now the
handle 17* be grasped and held by the left
hand the hub will continue to revolve, the

. teeth of pinion 9 running around in the
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-enlarged part 1* of the fixed rod 1.
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grooves in 17. Sleeve S may then be turned
withtheright hand until the blades assumethe
desired angle when both handles are released
and all parts again move as a unit.

It should further be remarked that in the
construction illustrated in Figs. 1 and 2 it is
not at all essential that sleeve 6 should be
separate from sleeve 5 and feathered to the
inside of the hub. The arrangement would
work equally well if sleeves 5 and 6 were
made in one solid piece feathered only to the
In this
case the teeth of the pinion sectors 9 would
run around in the grooves or rings in sleeve
5. 1f the blade shafts are straight and ar-
ranged as shown in Fig. 2, the air pressure will
be equally distributed on eachside of the axis
of the blade which will thusbein equilibrium
and will exert scarcely a perceptible pressure
on the teeth of the pinion sectors 9, and con-
sequently these teeth will run around in the
grooves of sleeve 5 with scarcely any friction
or wear. But if the blade shafts be bent as
shown in Fig. 5, and by the dotted lines in
Fig. 1, then the air pressure upward on the
vanes acts with a powerful leverage on the
teeth of sectors 9.. In this case it is consid-
ered better not to let the teethrun around in
the grooves astheirsmall contact would cause
them to cut andto rapidly wear away. Hence
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the exterior sleeve is divided into two parts
5 and 6 as explained in the early part of this
specification.. This gives a large and strong
bearing surface and one which ig easily kept
lubricated. But in all cases where straight
blades and blade shafts are used asshown in
Fig. 2 it is preferred to make sleeves 5 and 6
a single piece, feathered only to the enlarged
part 1* of the fixed rod 1, because this con-
struction is just as efficient and it is much
cheaper to manufacture. When made thus
it will be seen that it differs from the con-
struction shown in Fig. 3 only by the addi-
tion of the fixed rod 1, to hold sleeve 17 from
turning. _The enlargement of the lower end
of this sleeve into a combined drip cup and
grasping handle is merely a change of con-
figuration, not of function.

The usefulness of my invention is not con-
fined to fans of the construction illustrated
but may be adapted fo various arrangements
of blades.

In Fig. 6 I have illustrated one other modi-
fication. - The parts 5, 6 and 7 are substan-
tially the same as in Fig. 2 but the blade
shafts 10 are bent at their inner ends so as to
form small cranks, the ends of which enter
sockets in the sleeve 6, the npward and down-
ward motion of which roeks the cranks
through a limited angle and hence adjusts the
inclination of the vanes. ;

Having thus described my invention, what
Iclaim is:

1. Within the hub of a revolving fan two
concentric sleeves each free to rotate rela-
tively to the other; the inner sleeve confined
against longitudinal movement; the outer
sleeve secrewed upon the inner and having a
limited helical movement thereon; means for

| rotating the sleeves relatively to each other;
and connecting mechanism between the blade.

shafts and the outer sleeve whereby the lon-
gitudinal component of .its motion changes
the inclination of the blades substantially as
speecified.

2. In a revolving fan a hollow hub with the
blade shafts mounted tangentially therein;
pinion sectors on the bladeshafts; within the
hub a concentric sleeve having .around its
outer periphery a series of grooves which
mesh with the teeth of the pinion sectors, and
on its inner periphery a screw. thread which
engages a corresponding thread on the exte-
rior periphery of an inner sleevej the inner
sleeve mounted freely on the lowerend of the
fan shaft but confined against longitudinal
motion thereon; each sleeve provided with a
grasping handle; the construction and ar-
rangement being such that normally all parts
revolve together as a unit, but the sleeves
may be grasped by hand and turned rela-
tively to each other while the fan continues
to revolve, the longitudinal component of the
relative motion turning the blade shafts sub-
stantially in the manner and for the purpose
specified.
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3.Ina revolving fan a hub having a pair | all'in combination substantially in the man-
of parallel projecting earsfor each bladeshaft; | ner and for the purpose specified. -

a collar fitting freely between each -pair of
ears but confined by the ears against lateral ISRAEL DONALD BOYER'

5 motion; a blade shaft passing at rightangles | Witnesses: )
through each pair of earsand through the in- GEO. R. YOUNG,
termediate collar; a set serew in the collar; WALTER 8. ERBART. -




